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Story Map: Forest Health Summary for Southwestern Region 2020 

USDA Forest Service Forest Health Protection, Arizona Department of Forestry and 
Fire Management, New Mexico State Forestry 

Background: This is an accessible version of the content on the ESRI Story Map with the Forest Health 
Summary for the Southwestern Region 2020 which is at: http://www.fs.usda.gov/goto/r3/healthreport. 
This document contains the text and photographs of the Story Map, however note that the content of 
the interactive maps and dashboards are not capable of being reproduced here. 

Forest Health Summary for the 
Southwestern Region 2020 

A collaborative project from USDA Forest Service Forest Health Protection, Arizona 
Department of Forestry and Fire Management, and New Mexico State Forestry 

Forest Health Surveys- For over a century, the Forest Service has collected data and monitored 
forest health conditions across the Southwest. As part of this effort, Forest Health Protection 
utilizes aircraft, satellite imagery, and the latest technology to give land managers the complete 
picture of our forests’ health and impending risks. This provides land managers the information 
needed to treat pests, protect wildlife habitats, and manage wildfire risk.   
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 Map: Screen capture of interactive map in the Story Map that shows forest related 
damage mapped within the Southwestern Region in 2020. 
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Drought Stress 
After an abnormally dry summer in 2020, evidence of drought stress was observed in all tree species 
across the Southwest, especially in ponderosa pine. At the landscape level, drought stress occurred most 
heavily across the Mogollon Rim in northern Arizona and throughout central and northern New Mexico. 
Drought-stressed ponderosa pine located on ridges and upper slopes displayed a slight yellow color, 
while ponderosa located in drainages, which receive more moisture, remained green as seen in the 
image below. Abiotic stressors, such as drought, can increase the susceptibility of trees to insects and 
diseases that do not normally affect healthy, vigorous trees. 

Climate projections predict increases in drought frequency and intensity in the Southwest as a 
consequence of climate change potentially leading to fundamental and drastic ecosystem shifts. Data 
from the USFS National Insect and Disease Risk Map highlight the risk of substantial tree mortality from 
insects and diseases through 2027. Continued region-wide monitoring of forest health is imperative for 
effective forest resource management in a changing climate. 

 
Photograph: Drought-stressed ponderosa pine located on ridges and upper slopes 
displayed a slight yellow color, while ponderosa located in drainages, which receive more 
moisture, remained green. 
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Map: Levels of intensity for drought across Arizona and New Mexico as of October 20, 

2020. 

 

Bark Beetles Attacking Pinyon Pine 

In the Southwest, drought stress is strongly associated with outbreaks of pinyon ips. In most years, 
populations of pinyon ips are sparse and tree mortality is relatively low, but trees can become stressed 
during periods of severe drought and more vulnerable to bark beetle attack. Bark beetle populations can 
increase rapidly in these weakened trees. Bark beetles attack pinyon in the warmer months (March-
October). Initial symptoms of their attack include the formation of small balls of resin (pitch tubes) 
which form where a beetle has bored into the tree. These can be difficult to see on stressed trees that 
may not exude any or very little resin. The most obvious sign of attack will often only be a sawdust like 
material in bark crevices and around the base of the tree.  

 
Chart: Acres with pinyon mortality in the Southwestern Region from 2006 - 2020. 
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In most years, populations of pinyon ips are sparse and related forest damage is kept relatively low. 
However, when tree stress is initiated by other damage agents then the trees are not able to defend 
themselves as well against the beetles. Beetles quickly attack these weakened trees and the beetle 
populations can increase rapidly. In the Southwest, drought stress is particularly associated with 
outbreaks of pinyon ips. The bark beetles attack pinyon in the warmer months (March-October). Initial 
symptoms that a tree has been attacked by bark beetles can be hard to spot. Look closely at the tree 
and you may see small balls of resin where the bark beetle has bored into the tree. In many cases, the 
trees are too dry to exude any resin and the most obvious sign of attack will be a sawdust like material 
in bark crevices and around the base of the tree. 

 

    

Photograph: Pinyon mortality (grey trees are older mortality; tan colored trees are 
current year's mortality) as observed during the 2020 aerial detection survey. 

 
Photograph: Adult pinyon ips (Ips confusus) 
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Aspen 
Aspen trees are susceptible to many different insects and diseases. Most of these insects and diseases 
occur at low levels affecting previously stressed trees, while others, such as western tent caterpillar, 
may periodically reach outbreak levels. Impacts of insects and diseases, particularly those occurring at 
outbreak levels, in conjunction with chronic drought and ungulate browse have led to high levels of 
aspen mortality in the Southwest. Where ungulate browse is severe, there is little to no regeneration to 
replace the dying overstory, leading to complete clone mortality. Many remaining aspen clones can be 
considered decadent and stressed, making them highly susceptible to secondary insects and diseases. In 
addition, an exotic insect, oystershell scale, has been observed placing further stress on aspen, 
particularly on regeneration which is severely lacking in many areas. 

Western tent caterpillar is a common and widespread aspen defoliator in northern New Mexico and 
Arizona which can affect large stands of aspen over multiple years. One such area, located within the 
Vivash Fire scar, was observed being defoliated in the fall by aspen leaf beetle, which is not common in 
New Mexico, in addition to spring western tent caterpillar feeding. This places additional stress on aspen 
clones, jeopardizing the ability of these stands to reforest the severely burned landscape. In addition, 
large aspen tortrix, a native defoliator, was observed affecting large areas of high elevation aspen stands 
in the Sangre de Cristo Mountains. 

Oystershell scale is an invasive sap sucking insect that has recently spread into native aspen forests in 
the Southwest. It is widespread in forests of central Arizona and contributing to aspen die back and 
mortality on the Apache-Sitgreaves, Coconino, Kaibab, and Prescott National Forests. Smaller 
populations have also been observed throughout New Mexico. 

 
Photograph: Aspen defoliated as observed during the 2020 aerial detection survey. 
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Chart: Acres with aspen damage in the Southwestern Region from 2006 - 2020. 

Photograph: Adult oystershell scales 
on a young aspen stem. 
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Douglas-fir Mortality 

Douglas-fir mortality caused by Douglas-fir beetle is common drought-stressed and recently burned 
mixed conifer forests. This pattern has been particularly evident in New Mexico on the Pecos Wilderness 
surrounding the 2013 Jaroso Fire, on the San Mateo Mountains around the 2016 North Fire (photograph 
on right) and throughout the many recent fire scars across the Jemez Mountains. In Arizona, the pattern 
continues with mortality occurring in the vicinity of the 2017 Schultz and 2018 Boundary Fires on the 
San Francisco Peaks and west of the 2010 Wallow Fire on the White Mountains. 

 
Photograph: Douglas-fir mortality (grey trees are older mortality; orange colored trees 
are current year's mortality) as observed during the 2020 aerial detection survey. 

 
Chart: Acres with Douglas-fir beetle caused tree mortality in the Southwestern Region 
from 2006 - 2020. 
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Bark Beetles Attacking Ponderosa Pine 

The Southwest contains the largest contiguous ponderosa pine forest in the world, which hosts multiple 
species of bark beetles which feed on ponderosa pines. Frequently, several species are found attacking 
the same tree, making it difficult to discern what species initiated the attack. Pine needles of attacked 
trees will turn from green to yellow to reddish brown over a period from a few weeks to several months. 
Initial symptoms of their attack include the formation of small balls of resin (pitch tubes) which form 
where a beetle has bored into the tree. In 2020, Forest Health Protection mapped approximately 75,000 
acres with ponderosa pine mortality from bark beetle attacks across the Southwestern Region. 

Chart: Acres with ponderosa pine mortality in the Southwestern Region from 
2006 - 2020. 

Photograph: Ponderosa pine mortality (grey trees are older mortality; 
orange colored trees are current year's mortality) as observed during the 
2020 aerial detection survey 



9 

 
Photograph: An example of bark beetle pitch tubes on a ponderosa pine. 

 

 

Aerial detection surveys typically involve observing forest change events from a light fixed-wing aircraft 
at approximately 300-900 m above the ground. Recent mortality events (trees exhibiting visual evidence 
of red/yellow needles) or defoliation events are mapped by a surveyor using a digital mobile sketch-
mapping tablet system. Surveys are conducted annually in the summer providing a snapshot of forest 
damage. Some damage occurring outside of the survey season may not be recorded until the next year’s 
survey. The surveyor records the location of damage as a point for minor areas or as a polygon for larger 
events. With each mapped polygon, surveyors record the location, extent and percent severity of 
mortality: With each mapped polygon, surveyors record the location, extent, and percent severity of 
mortality: 

• Very Light: 1-3% 
• Light: 4-10% 
• Moderate: 11-29% 
• Severe: 30-50% 
• Very Severe: >50% 

Severity of defoliation events are recorded as follows: 

• Crown discoloration 
• Light: <50% of leaves defoliated 
• Heavy: >75% of leaves defoliated 
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For minor areas of damage represented by points, the number of dead trees is recorded in place of a 
severity category. Areas that have experienced fire are not surveyed until two years after the fire to 
assist in distinguishing between bark beetle activity and fire related mortality. 

 
Photograph: Screenshot of software (DMSM) used during aerial detection survey. 

Additional Information 
Contact Us- 
Region 3 Forest Health Protection website: https://www.fs.usda.gov/main/r3/forest-grasslandhealth 

Arizona Zone: 
Joel McMillin, (928) 556-2073 Arizona Zone Leader 

Danny DePinte, (928) 556-2071 Forest Health Specialist 

Monica Gaylord, (928) 556-2074 Forest Entomologist 

Amanda Grady, (928) 556-2072 Forest Entomologist 

Nick Wilhelmi, (928) 556-2075 Plant Pathologist 

New Mexico Zone: 
Andy Graves, (505) 842-3287 New Mexico Zone Leader 

Greg Reynolds, (505) 842-3288 Plant Pathologist 

https://www.fs.usda.gov/main/r3/forest-grasslandhealth
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Daniel Ryerson, (505) 842-3285, Forest Health Specialist 

Crystal Tischler, (505) 842-3284, Forest Health Coordinator 

Steve Souder, (505) 842-3286 Forest Entomologist 

More Information: 
Arizona Department of Forestry and Fire Management website: https://dffm.az.gov/ 

New Mexico State Forestry - Forest Health website: 
http://www.emnrd.state.nm.us/SFD/FWHPlan/ForestInsectandDiseaseInformation.html 

 

https://dffm.az.gov/
http://www.emnrd.state.nm.us/SFD/FWHPlan/ForestInsectandDiseaseInformation.html
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